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ventricle, and the extravafation covering the fiffure in 
the aorta, exa&ly marked, as they appeared to, 

My Lord, 

Your Lordfliip's 
moft obedient 

and moft humble fervant, 

Frank Nicholls. 



LII. Of she Irregularities in the planetary 
Motions, caufed by the mutual AttraBion 
of the Planets : In a Letter to Charles 
Morton, M. D. Secretary to the Royal 
Society, by Charles Walmefley, F. R. S. 
and Member of the Royal Academy of Sci- 
ences at Berlin, and of the Inflitute at Bo- 
logna. 

S I R, 
&ead Dec. 10, TTpinding that the influence, which the 
1 76 1. JJ-i p r j marv planets have upon one an- 
other, to difturb mutually their motions, had been 
but little confidered, I thought it a fubjedt worthy of 
examination. The force of the fun, to difturb the 
moon's motion, flows from the general principle of 
gravitation, and has been fully ascertained, both by 
theory and obfervatioa j and it follows, from the 

N&2 fame 
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fame principle, that all the planets muft acT: upon 
one another, proportionally to the quantities of mat- 
ter contained in their bulk, and inverfe ratio of the 
fquares of their mutual diftances ; but as the quan- 
tity of matter contained in each of them, is but itnall 
when compared to that of the fun, fo their adtion 
upon one another, is not fo fenfible as that of the fun, 
upon the moon. Aftronomers generally contented 
themfelves with folely confidering thofe inequalities of 
the planetary motions, that arife from the elliptical 
figure of their orbits ; but as they have been enabled* 
of late years, by the perfection of their instruments, 
to make obfervatbns with much more accuracy than 
before, they have difcovered other variations, which 
they have not, indeed, been able yet to fettle, but 
which feem to be owing to no other caufe, but the 
mutual attraction of thofe celeftial bodies. In order, 
therefore, to affift the aftronomers in diftinguifhing 
and fixing thefe variations, I fhall endeavour to cal- 
culate their quantity, from the general law of gravita- 
tion, and reduce the refult into tables, that may be 
confulted, whenever obfervations are made. 

I offer to you, at prefent, the firft part of fuch a 
theory, in which I have chiefly considered the effects 
produced by the actions of the earth and Venus upon 
each other. But the fame propofitions will likewife 
give, by proper fubftitutions, the effects of the other 
planets upon thefe two, or of thefe two upon the 
others. To obviate, in part, the difficulty of fuch 
intricate calculations, I have fuppofed the orbits of the 
earth and Venus to be originally circular, and to fuffer 
no other alteration, but what is occafioned by their 
mutual attraction, and the attraction of the other 

planets.. 
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planets. Where the forces of two planets are con- 
fiderable, with refpect to each other, as in the cafe of 
Jupiter and Saturn, it may be neeeffary, in fuch com- 
putations, to have regard to the excentricity of their 
orbits ; and this may be referved for a fubjecT: of fu- 
ture fcrutiny. But the fuppofing the orbits of the 
earth and Venus to be circular, may, in the prefent 
cafe, be admitted, without difficulty, as the forces of 
thefe two planets are fo fmall, and the excentricity of 
their orbits not confiderable. On thefe grounds, 
therefore, I have computed the variations, which are 
the effects of the earth's adtion : firft, the variation of 
Venus's diftance from the fun ; fecondly, that of its 
place in the ecliptic j thirdly, the retrograde mo- 
tion of Venus's nodes > and, fourthly, the variation 
of inclination of its orbit to the plane of the ecliptic. 

The fimilar irregularities in the motion of the 
earth, occafioned by its gravitation to Venus, are here 
likewife computed : but it is to be obferved, that the 
abfolute quantity of thefe irregularities is not here 
given, it being impoffible, at prefent, to do it j be- 
caufe the abfolute force of Venus is not known to us. 
I have, therefore, ftated that planet's force by fup- 
pofition, and have, accordingly, computed the effe&s 
it muft produce; with the view, that the aftrono- 
mers may compare their obfervations with the mo- 
tions fo calculated, and, from thence, difcover how 
much the real force differs from that which has been 
fuppofed. But the exact determination of the force of 
Venus muft be obtained, by obfervations made on the 
fun's place, at fuch times, when the effect of the 
other planets is either null or known. 

Thi 
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The influence of Venus upon the earth being thus 
computed, that of the other planets upon the fame, 
may likewife, hereafter, be Confidered : by which 
means, the different equations, that are to enter into 
the fettling of the fun's apparent place, will be deter- 
mined ; the change of the pofition of the plane of the 
earth's orbit will alfo be known ; and, confequently, 
the alteration that thence arifes in the obliquity of the 
ecliptic, and in the longitude and latitude of the fixed 
ilars. Thefe matters of fpeculation are referved for 
another occafion, in cafe what is here offered fhould 
deferve approbation. 

I am glad to have it in my power to prefent you 
with this teftimony of my gratitude for paft favours, 
and of my refpect for your diftinguifhed merit ; and 
it is with fincerity, 1 fubferibe myfeif, 

S I R, 

Your very humble fervant, 

Nov.^f'^i. Cha. Walmeiley. 

De Ituequalttatibus quas in motibus Planet arum 
generant ipforum info invicem aSiiones. 

QUoniam in theorise hujus decurfu frequens erit 
to ufus fluentium quae arcubus circuli, vel eorum 
finibus, cofinibus, et finibus verfis, exprimuntur, id- 
circo lemma fequens, quod alibi olim tradidi, lubet 
hlc apponere. 

Lemma. 
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Lemma. 

Dato cofinu arcuts cujufvis, invenire cofinum et 
finum arcus alterius qui fit ad priorem in ratione 
A ad i. 

Detur c cofinus arcus A ad radium i, et fit arcus 
B = x A, cujus cofinus dicatur t$ eritque, utnotum 

eft, A ==s ' .,~. c , atque B = x A = - >T~. *» 

V i — cc ^ v x — tt 

Ponatur c = ?—ZZ. ett— l^IZ fietque A = -4g . 
2x iy * *-/_ i 

B = — £= : fed eft A . B :: i .A, adeoque ~ == £s 

yV J * ^ X y* 

unde log. x? = log. y, et a?- = y+ Verum aquationes 
f== l±^et/ = i±^ dant x = c 4- V7F~F, 

X = C — vVtf — 1, et ^ = ;? -{- ^>* — i } ^ rrr 
/ — V tt — 1 ; unde eft & = t + *^ — j -g.. 
<r ±_/J cc — 1 ' , atque inde 2/ = f-]- V cc . — j } 
jjp f — v f c — j) f jrjat igitur c -f- ^a. — 1 — /, 

e t c — 4cc — 1 = «/> eritque 7z» = 1, et c = cof. 

. l+m a/ . a I — m „ / - — . , 

A = -j-, et fin. A = — - — V — 1 . atque mde 

jr s=; cof. B = , et fin.. B 2= — — - Y — r» 

Itaque in circulo, eujus radius eft 1, fi duorum 
arcuum vet angulorum A et B alteruter B fit ad al- 
terum A ut numerus quilibet x ad 1, et ponatur 

cof. A = ~, exiftente lm = 1, erit fin* A 
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-— JZ— V — i, a tque cof. B = cofs x A = -i^, 
et fin. B = fin. A A = l ^=~ V~. QJE. I. 

COROLL I. 

Hinc habetur cof. A x cof. B == -j~ X — — = 
• — _ 4. . f e( j ) quemadmodum per 

4" T 

hoc lemma eft — - — = cof. A A, erit =s 



2 



cof. \-\~ i X A = cof. A -|- B, atque 

cof. a — i x A = cof. B — A, adeoque cof. A x cof. B 
= £ cof. A-fB 4- 4 cof. B — A. 

Atque hoc calculi methodo facile eruuntur fe- 
quentes formulae pro duobus angulis A et B, adver- 

tendo efle cof. B— A ~ cof. A — B, fin.B — A = 

— fin. A — B, et cof. o = r. 

1°. Cof Ax cof. B = 4 cof. A,-fB 4 4 cof. A — B. 

2°. Sin. A x fin. B = - 4 cof. A + B 4 4 cof. A-B, 

3 . Sin. A x cof. B = 4 fin. A4B 4- 4. fin. A — B, 
Atque ex illis has fequentes eliciuntur, 

4 . Cof. A4-B =ss cof. Ax cof B — fin. A x fin. B. 
5». Cof. A — B =5B fin. A x fin. B 4. cof. A x cof. B. 
6°. Sin. A-)rB = fin.A x cof. B 4- cof. A x fin. B. 
7 . Sin. A — B = fin. A x cof. B — cof. A x fin. B. 

Turn ex his valores tangentium baud asgre deri- 
vantur, 

Quippe 
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Qmppe cum fit generatim pro quovis angulo A, 

tang. A == -s — -, ent tang. A 4- a = - ~~==r== = 
6 cola' ° ' cof.A+B 

fin. A x cof. B -f cof. A X fin. B fin. A X cof. B + cof. A x fin. B 

cof. A X col. B — iin. A x iin. B cof. Ax fin. B. ~~~~" 

cof. A x fin. B _^ tang. A . 

* cof. A X cof. B — fin. A X fin. B — tahg. B <" l 

X = tang " A ± tang - B w . Simili 

I — tang. A x tang. B 



tang. A 

.A T3 __ .. ., 

I + tang. A X tang. B* 



tang. B 

c al cu l oprod i » B ng.A-B = i r,tf.i::L B 
Unde ftatui poffunt, 

r° Tan? ATI — tang ' A '+ ta " s- B 
r . lang. a -j- b _ s _ ung Ax tang B - 

2 o Tans aZb — tangt A - tang ' B 
2. lang.A — ii__ 1+tang . Axtang .b- 

30. Tang. A x tang. B =, «"» 5g=gLA=S3E» . 

vel tang. A * tang. B = tang- A -tang. B~ tang. A -B^ 
b & tang. A — B 

COROLL. II. 

Erat in Icmmate A = — ;==, unde eft A v — 1 

x ^ — I 

= log. x. 

Denotet igitur E numerum cujus logarithmus 

hyperbolicus eft 1, eritque E A>/ ~' = x, et cum fit 

x = f + v c f — 1, inde obtinetur c = cof. A ~ 

-, atque fin. A 



2. ' —1- — 2 i/IT7 

Vol. LII. Oo Sunt 
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Stint qui his finuum et cofinuum valoribus potius 
utuntqr j verum ii valores, quos exhibet corollarium 
prascedens, fimpUciores funt et calculo pterumque 
aptiores. 

C O R O L L. III. 

Qjrcmiam eft 2 x cof. A ■== I 4- m, erit 

>4» xI K " m + a x — / x "*«» + A 

2* X cof. AY = < 3 ._ T 

W-J- A^'V-fA X ~i^" x r + A 

X^X~^^~ J / 3 +» & c « 
affumendo fcilicet primos et ukimos terminos homo- 
logos feriei exprimentis quantitatem / -J- mY : unde, 
propter Im = 1 , provenit 

2* ' X cof. Af = ~ 1- A X ^ r- A X 



2 * 2 



X ; + XX— .X — X — j -h &». 

atque aded per lemma 

coTA> = -^r in cof. A A -|- A cof. A — 2 x A -{- a 

X Cof. A— 4 X A + A X — — X — — - C0f. A- 6 

xA4-, &c. 

Ubi A eft numerus impar, terminus ultimus feriei 
erit ille in quo numerus A, vel A — 2, vel A — 4, 
&c. qui multiplicat angulum A, evadit aequalis 1 . 
Ubi vero a eft numerus par, terminus ultimus feriei 
erit ille in quo numerus pradi&us evadit aequalis o, 

5 <l uo 
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quo in cafu femiflis tantum ultimi termini fumenda 
eft j cum enim feries hasc coliigatur ex numero pari 
terminorum homologorum, quae tamen, ubi A eft 
numerus par, conftare debet ex terminorum numero 
impari, ided duplum exhibet terminum ultimum. 

Simili modo ciim fit 2 x fin. A = / — my. *t •— 1, 
erk 



z x x fin. A'* = v' — 1 x < 



* 2 

-Ax— x— K 3 « J 4-, 



&c. 



. A ~ 1 ^-*/. 



+Ax x n? 3 /+> 

&c. 
Termini's inferioribus hujus feriei praefiguntur alter- 

natim figna -\ ubi A eft numerus par, et figna 

\- ubi A eft numerus impar, adeoque in priore 

cafu eft 

Z K "xfin-A'^rriV — ihin _ -AX z |-A 



x— 1 *— a l K ~ 6 +m' 



x— 1 K 4 + m'-~ + 

x— — -x —Ax x— — x 

22 2 3 



2 

,».-6 



ct in cafu pofteriori 



2 K ~' x fin. A!' = V— il* i 



/^-* 



2 



-J-j&C. 



in— Ax. a 

X-I /^ 4 -TO'-" 4 *-I A- 2 l>-~ 6 — ff^- 6 

x— -— x Ax x x 

2 2 232 



-r-A 



3 2 * 

Adeoque fi a fit numerus par, erit 

fin. Al" r= -J- in + cof. A A + A cof. A-— 2 x A + 



2*- * — 



X 



Cof.A— 4XA + AX 



+ 

— x — 1 x — 2 



XA+, &c. 



Oo 2 



cof. A — 6 



Signa 
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Signa hie alternatim mutantu^ et fuperiora funt ad- 
hibenda, ubi A eXprimit unum ex numeris 4, 8, 12, 

16, &c. quia tunc eft V — iU == 1 • inferiora autem 
adhibenda, ubi x exprimit unum ex numeris 2, 6, 

io, 14, &c. quia tunc eft ^ — • iV = — 1. 
Si a fit numerus impar, cum per lemma fit 

v — 2 _ f in< A A, et v _ i — 

2 ' 2 

fin. A — 2 x A 3 &c. habetur 

tin. aI* = —=7 in_+fin. AA + ^xfin. A — 2X A + A 



* — 1 - . x — I Ji — 2 



X •■ fin. A — 4xA + AX X fin. A— 6 

2 23 

XA + , &c. 

ubi figna fuperiora funt ufurpanda, cum A exprimit 

unum ex numeris 1, 5, 9, 13, &c. quia tunc eft 

v — i>* = V — j ; et figna inferiora, cum A fuerit 
unus ex numeris 3, 7, 11, 15, &c. quia tunc eft 

V _ jU —. V — 1. 

Notandum autem, feriei ultimum terminum efle 
ilium in quo numerus x, vel a — 2, vel A — 4, &c. 
eft asqualis 1 ubi a eft numerus impar ; atque ter- 
minum ultimum efle ilium in quo praedi&us numerus 
eft.aequalis o ubi A eft numerus par, quo in cafu fe- 
mifiis tantum ultimi termini aflumenda eft ob ra- 
tionem fuperius datam. 

Ex his finuum et cofinuum expreflionibus alia hu- 
jufmddi theoremata dedueere liceret, fed qua? hie tra- 
duntur ad praefens inftitutum fofficiunt. 



Corol-l. 
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CoROLL, IV. 

Notum eft fluentem fluxionis A cof. A effe fin. A, 

atque fluentem fluxionis A fin, A effe fin. verf. A. 
Parker fi fumatur arcus A A qui fit ad arcum A ut 

numerus quiiibet A ad i, cum fit A A cof A A sequa- 

lis ftuxioni finus arcus A A, erit flu. A cof. A A = 

fin. * A . a : /• . fin. verf. x A T . p 

— : — , et flu. A fin. a A = - Itemque, 11 

ad arcum a A adjungatur arcus datus d, cum fluxio 

arcus * A -J- d fit squalis A A, erit flu. A cof. A A -f- d 

fin. *A + d ^ a \ r — 5 — i — -, fin. verf. xA + d 
= — , etflu. A fin. AA4-d— : —Z—. 

Sumantur jam duo anguli, vel duo arcus A A et p A, 
qui fint ad angulum, vel arcum A refpectiv£, ut A et 
fjt ad 1, atque per Coroll. II. habetur cof. A A cof. x p. A 

= 4. cof. x -\- ft x A -J- 4- cof. A — f* X A } unde 

erit fluens fluxionis A cof. A A x cof. jtt A aequalis 

fin. x + ft x A , fin. \ — 1* x A 

Atque hoc methodo prodeunt fequentes formulae 
i 6 . Flu. A cof. A A x cof. u A = S!L±+£2<£ 

2 XX + f* 



'. fin. * — «, x A 

-r 



2 x x (* 

fin. * + /* x A 



Flu. A fin. a A x An. jw A = — 



2X/\ + f* 



, fin. »-^xA 



3°. Flu. 



3 9 . Flu. A fin. A A x cof. p A =s 
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fin. verf. H^xA 



2 XX + J* 



fin. verf. * — /* x A 



2XX — f«. 

Advertendum autem eft, ubi a = /a, tunc efie 
cof. A A x cof. /*A = 4. cof. 2xA 4- 4-. fin. a A 
x fin. j»A = — 4. cof. 2 a A -f- 4., fin. a A x cof. p A 
= 4. fin. 2AA ; adeoque in hoc cafu formulae pra> 
cedentes evadunt 



„ t-,, : ,-' . 11 fin. 2*A , A 

1°. Flu. A xcof. aAI = . 

4* ' 2 

„ T-11 k ? . a ' 1 * fin. 2xA . A 

2°. Flu. A xfin. aAJ = — . 

4* ' 2 

3-. Flu. A x fin. A A x cof. a A = fm " vcrC 2xA . 
Si angulo A A addatur angulus datus d, erit cof. 



A A 4- d X eof. p A = 4. cof. A -{• ft x A -J- d -\- 4. 
cof. A-ftxA -J- ^ at< ! ue * nc * e 



i». Flu. A cof. A A + ^xcof^As 



fin. i+pxA+J 
2XV+fT 



, fin, * — p.xA+d 

2X!i-(t 



fin. *+f*xA+rf 



2°. Flu.Afin.AA + ^xfin.ttA=-iii^^^- 

. ' 2XA + f* 

. fin, x— p xA + d 



2XX — f* 



4 



,-. Flu. A fin. aTPx cof. uA J" 1 ' verf ' *1^ A+ 

rf 2X* + f<. 

, fin. verf. * — ,*x A + ^? 

-4— .H I ; . 

2XA — ft 

4°. Flu. 
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. M .,.! fin. verf. H(»xA+i 

4". Flu. A col. AA-Wxfin.ttAss — — == ■ — - •■■ 

r 2XN + f. 



fin. verf. * — (* x A + d 



2X* — ft .____«—. 

Si fuerit a = jw, erit cof. A A -4> </xcof. A A == 
i cof. 2AA~+7 -f- 4. cof. d, &c. adeoque formulaa 
praecedentes in has abeunt, 

_, ; . — - — ■ ■ , . fin. 2*A 4- d 

r. Flu. A cof. xA-f "X cof. AA =5 — 

, cof. d A 

+ -r-A. 



2 



2°. Flu. A fin. A A -V- dyi fin. A A = — 7- 

+ cof^ A> 



3 . Flu. A fin. a A -\- </xoof. A A == 



fin. verf. i*A + d 



4* 
+ ^A. 



4<\ Flu. A cof. a A -f d x fin, A A = 



fin, verf. 2*A + d 

fin. is? A 
2 

Propositio I. Problem a. 

In fyftemate duorum planetarum circa Solem in orbibua 
pene circularibus revolventium, requiratur vis pla- 
netae exterioris ad perturbandum motum interioris. 

Revolvantur planetae duo P et Q^_(Fig. 1.) in eo- 
dem piano circa Solem in S, et jungantur SP, SQ^ 
PQ, 

Qrbia 



.AT 



Fig. i. 
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Orbis planetje interioris Q, cu- 
jus motus hxc inveftigimus, circu- 
laris fupponitur nifi quatenus mu- 
tator ejus figura vi planets P ; or- 
bem vero planetae P ut accurate 
circularem habemus. Polita ergo 
unitate pro diftantia corporis Q_ a 
Sole ubi.ambo planeta? verfantur in 

conjunflione cum Sole, fiant SQ 

= x, PQ^=z, SP=£; tum- 
que vis attraclionis Solis in diftan- 
tia sequali 1 fit ad vim attractionis 
planeta; P in eadem diftantia ut i 

ad <p, eritque 4 gravitas planetse Q^_ 

in planetam P. Producatur jam, ft 
opus eft, PQjid O ut fit PO = 

J, etduda OI parallela ipfi QS 

occurrente recltae PS produfbe in I, 
propter triangula fimilia P QJ>, 

POI, erit PQ^ PS :: PO • PI, hoc eft, PI = j£ 

atque PQj^ QS :: PO • OI, hoc eft, OI = ~. Sed, 

quia parum differt x ab unitate et admodum exigua eft 
vis <p> pro x fcribi poteft 1 in omnibus iis terminis qui 

ducuntur in <p, adeoque OI — 4« Ex vi PI aufe- 
ratur vis -Jr qua gravitat Sol in planetam P, et vis re- 

fidua —■ — -|r eft ea qua perturbatur motus planeta? 

QJn dire&ione parallela redtae PS : nam cum motus 

planetarum 
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planetarum referantur ad Solem fpedatum tanquka 

immotum, vis ^ pars ea ^, qua fimul urgentur Sol 

et planeta Q^yerfus P fecundum Iineas parallelas, no.n. 
mutat corporum S et QJitum ad fe invicem, ideoque 
differentia virium fola perturbationem inducit. 

Quare difFerentia ilia, nimirum ~ — ■—, expona- 

tur per lineam QT parallelam re&ae PS, et in S Q_ 
demiflb perpendiculo TR, vis QT refolvetur in vires 
TR, QR, eritque vis QT ad vim TR ut radius 1 

ad finum anguli QS P, adeoque vis T R = —■ — £ 

X fin. Q£P, et vis QR = ^ — -J x cof. QS P* 
Ex vi autem QR tollatur vis O I utpote in contrariura 

agens, et manebit vis -j — ~ x cof. QS P — ■—. 

Vires igitur, quibus planeta P perturbat motum pla« 
netse Q^quatenus in eodem piano moventur, funt 

1°. Vis TR ad radium QS_ perpendicularis, qua 
augetur vel minuitur area tempore dato defcripta, 

eftque aequalis ~ — JL x fin. QS_P. 



9 



2°. Vis f 3 x k cof. QS P — 1 — i cof. QS P, 

qua retrahitur planeta Q__a Sole in dire&ione radii 
SQ_ 

Ut autem harumce virium exprefiiones formam in- 
duant calculo accommodam, ope trianguli PSQJia- 
bebitur PQ£= zz = kk -\- xx — zkxxcoC QSP, 
five, pofitS x = 1 ob rationem dicTiam, zz =zz kk 

Vol. LII. Pp 4- 1 
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jj- 1 — 2 k x cof. QS.P. Affumatur jam angulus # 
qui temper fit ad angulum QSP in ratione n ad *, 

critque QSP ss -J, et pofito /&£ 4* 1 3= rY, ct y as 

£, erit »* = /» x 1 — b cof. — s 7 hincque -5 = -r 

7*\-| 

X I — £ cof. -J 1 . Si <£ fucrit unitati fere* sequalis, 

—■■ n~i 

et evolvatur quantitas 1 — b cof. - s ] in feriem modo 

folito, ferics ilia parum convergit, eftque ad opera- 
tiones analyticas minus commoda. Series igitur alia 
inveftiganda eft, et quia ex lemmate patet hujufmodi 

quantitatem cof. Al" exprimi pofle aggregato termi- 
aorum, quorum finguli ducuntur in cofinus angu- 
lorum qui funt anguli A multiplices, generatim fup» 

ponemus 1 — b cof. Ij' =R 4- S cof. -* 4- T cof. -■* 
4. V cof. -2* + Wcof. ±s +, &c 

Atque ut inveniantur vaiores coefEcientium R, S, 
T, &c. fumatur utrinque fluxio, nempe — s xfin. ij 

I xi — *cof. p""* — : — S x Ji x fin. Jj — T x ji 
>fin.£i — VxfixfinJj_Wx|ixfin.^- r 
Ice. atque ducatur aequatio h«c ir* 1 — b cof. -j, et 
fobftituto pro i-icof. -T ipfius valore R +S co£ -* 



2 



+ T co£ ~j 4., &c. fiet mb x fin. -J* 
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-«» ■ mm, ' ' ■ ' ' ' 

^R+Scof.-j+Tcof. -j4-Vcof.-j+,&c.si-^cof.-f 

n n ft n 

* - S xfin. -j-f 2T xfin. ~ s x 3V xfin. •;* + W xfin.** +, &c. 

K » « » 

et £a£& muitipUcatione, cum fit (per Coroll. I. Lem.) 



fin. -sx cof. ~j = 



» 



<mi. ^-^ 5 — 4- fin. 



•J, ac 



fin. -j xcof. -j = 4 &*• — ' J + £ fi"« - — - J > emerget 



4-2*B*R"| 



AS 



+ ?iS j-xfin.'^ + *T _Vxfin. 






-3AV 



-x< +6V >.xfin.Kj,&c, =0 
* - \b W f » 



Deinde nthilo sequando fingulos terminos, prodeunt 

0.S + 2««i;K. *r 4 T -f m — I X ^ S -r^y vi 



m + JX* 



»+3Xi 



, &c. quorum valorum progreffus fatis 



..»* 



X 



»z 



6V+>«--ax6T 

/»+4X* 
manifeftus eft. 

Dads igitur,primis duobus coefHcientibus R et S, 
dabuntur et reliqui : R et S autem fie inveniuntur. 

„.. . . — . . =»i — mb cof. -s 4- m 

" n ' 

■^ 3 Cof. -J' , 

&c. =R4-Scof. ix-|-Tcof. Jj-fVcof. ~*-|-, 

&c. Evolvantur termini co£ — jl , cof. — J , cof. - s\ , 

&c. per methodum traditam in Coroll. III. Lem. 
ac, colle&is fimul omnibus terminis qui nullo cofinu 
afficiuntur, prodibit 

Pp 2 R = 



-^cof.-ij — m% — 
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_ . m m — i , z . ttf m — i in—- % «**j h 

+ J x ^i. x !^ x !Ll3 x --Zl x !L=3*. +J &e. 

cujus feriei progreffio fatis patetj atque adeo, cum 
fit in hoc noftro problemate m = — 4., erit 

r_ ! 4_lili^4.1ili y ZiL9^ , sxj 7J19 
^— I+ 4H + 4X4 X iix8 fi +4x4 8*8 

* 12x12* +4l^ X 578 X riini X Tbxlb^ + >5CC - 

Infpicienti indolem hujus feriei patebit terminutn 

quemlibet aequari termino antecedent, diidto in 

,~~ I i> i , five- - - "7 * bl y r exiftente aequali nu~ 

mero quadfuplieato terminorum praecedentium : fie 
terminus fextus, quia habetur in Hog cafu r =• 5x4 

= 20, sequalis eft termino quinto - — - -| — '7 b* 

j xx - 19x21 ,, 

duclo in — . 

20x20 

Termino igitur quovis hujus feriei dicTto B, ter- 

r * j 

minus fubfequens erit B# z x — — ' et manente de- 

inceps eodem, quern in hoc termino habet, numeri r 
valore, termini fubfequentes erunt, Bb* x- 



r 



7+4l x r r + l?[ r+8l x 

B^ X 2^=li....lS==li,&c. Sedefl r Ir^ = 



Humerus 



l — _ ~ r4 ' s—. i — t==j-> &c. et fi merit r 
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numeras aliquantum naagn«s, erit — ~ — X - 4 , — 

— - x I ,. r x — I r+4l a —-i r+ >* — i 

r l r+p 1 »■• " F+4I 1 7+T)* 

~ i -— -r — === -, atque ita porro, reiiciendo 

fra&iones hujus generis — ==r et a ^ as his minores. 

Unde termini omnes praedic"ti, incipiendo a ter- 
tnino E, erunt 

B4-B^+.B^ + B^ 6 + B^ 5 +,&c.= B : X — 
Bb* BM BP Bb* - B V- 

Bb* Bb 6 Bb 3 s B b* 

, &c. = 



^T? 1 ^h? a TT? 1 ^+4> 1-i 1 

B* 6 Bfe» &c = B &« 

B6 S „ B 6 8 

&c. &c» 

ac proinde tandem fit 



il=:I +4^^ + 47xi * rxi* +4M X ^8 

IIX, 3l« 3*5 l 5 Xl 7 L9 I «„„ 1 B 

12x12 4x4. 16x16 ' ' ' 1 — b % 

r r+4> 7+8l l r+ii' 1 7+171 

Unde fi, computatis, exempli gratia, decern ter- 

minis, undecimus defignetur per B, erit r = 10 X'4 

== 40, et fumma illorum decern terminorum addita 

"~ fummse 
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B 



fumma feriei r ^. t x i — ^-—c^=- — , &e. da&t 
valorem ipfius R, 

Simili modo fi in aequatione prsedi&a' i — mb cof. - j 

+ ^x^ - I ^xcoCi-J' Arm yc~ x — -* 
X cof.-/ -b &c = R 4- S cof. - s 4- T cof. -* 

-}- V cof. -^-^ -}""» &c. cvolvantur quantitates cof. -r ♦ 
— __ __^ r 

cof. -j' , cof. -j , &e. in "fires valores, ptout in 
Coroll. 111. Lem. edodum eft, ct colligantur omnes 
termini qui ducuntur in cof. — s exurget 



w— 1 . «♦— 2 ., m 



-s — *»£ — w x X 6 3 ~mx 

24 * 

440 24 

x-^x-^x-^x-g-^-, &c. 

five, pofito as = — 4, 

SX7 9XU 13x15 1, , , 13* '5 

* 4x8 A 8* 12 * 12x16' T ▼■ iaxi<J 

16x20 ^* 
Patet autem terminam quemlibet hujus feriei aequari 

termino antecedenti ducto in r ■ l3 Hl 3 6\ exiftente r 

rxr+4 

xquali numero terminorum pra^dentiwm quadrupli- 
cate: fie terminus fextus, quia tunc r = 5 x 4 = 20, 
j eft 
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eft aequalis termino quinto 4. Txao ^ du&o in 

». , ,, , * b\ Quamobrem termino quovis hujus feriei 

r +i Xr-f 3 
rxr + 4 



di&o B, terminus fubfequens erit B£* x 



five B£*X H l=s, et manente jam eodem valore 

rxr+4 

Humeri r, termini reliqui erunt, BM x % -j === 



xi +=-*=, Bi ! xi -1 — Lxi+ -J : 

r+4Xr+8 ' rxr+4 r+4Xr+8 

X 1 + == — == , &c. Sed fi faerit r numerus ali- 

r+-8-xr+i2 



quantum magnus, erit 1 4- — ^= X 1 4- =s— — ju 

1 rxr+4 ' r+4Xr+8 

■—- 1 j i--— j_ , y ?„, _ ui! = .. quamproximS, et 

r X r +4 r + 4 x r + 8 

i -j h=t x 1 -J- -— 3 — - x j 4- 



rXr+4 r+4Xr+8 r+8xr+i2 
I 4 L= 4- 3 _^ . 4- 3 l" , &c. Unde 

rxr+4 r+4Xr+8 r+8xr+i2 

termini omnes praedi&i incipientes a termino B erunt 
B + B£» + Bi* + Bi fl + BJ 9 +,&c.s=- x 



3B£ 3 B*« 3 B*« 3 B*» „ 

*vxr+4 rxr+4 rxr+4 rxr+4 




r+4Xr+8 r+4Xr+8 r+4Xr+8 r+4Xr+8 *-** 

•?Bi> 8 3 B* 3 . 3 B «• 

r+8xr+j2 r + BXr-t-ii r + 8Xr+i2 1— * 

3 B* S . 3 B *• 

+ ? + ,&c, g ^j- 3 u X — - 

r+i2*r+i6 r+i2*r+i6 1_i ' 

&C &C. 

Ac 
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Ac proinde crit 
v I2L2 y oX " * HJLLly jl & c jl jJL- 

XI + 3 + r-r=- + ,. H- ga a cs+,&e. 

rXr + 4 r+4*r+)J r-t-oXr.+ u r+.i**r+i6 

Itaque fi, computatis, exempli gratia 1 , quindecim ter- 

minis, decimus fextus defignetur per B, erit rt= 1 5 x 4 

:=r6o, et fumma terminoruro quindecim illoruraaddita 

fummae feriei — Tl% x 1 4 — *= +■ — 4- , occ. 

dabit valorem coefKcientis S. 

DeterrainatishocpacTxjquantitatibus afTutnptis R, S, 
T, &c. jam ut 3d exprefliones virium revertamur;, vis 

T R ad radium QS_ perpendicularis erat -^ — ^ 
X fin. QSP j fed pofuimus angulum QSP = -^-r, 

eftque ± ~ in R -f S cof. i J -f T cof. -^ s + V 

cof. ^j -J- W cof. -i4-» & c « 

Unde vis T R = -r in R -*- 77 ~- — X fin. — j 
r.__ — fl a> wj 1 „ fin. -^ j 4 fin. —x 

'a « ' 2 » ■ 2 « 

-|-, &C. 

Et vis quae planetam Qjdfltrahit a. Sole in dire&ione 

radii Q£ erat £ x * cofi QSP — 1 — ■£■ cof. QSP, 

hoc eft, £ in ~ — R 4- &R 4- ~ — J- — S 

X cof. 
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X cof.-i + xeof. 7 i+ 1 

cof.^f4- * V+ * X "~ aW cof.^-b &c. Q.E.I. 

Propositio H. Problema. 

Inaequalitates motus planet® interioris ex viribus prae^ 
difitis ortas inveftigare. 

Exeant fimul planeta? P, Q__ 
{Fig. 2.) de locis D, C, ubi 
jacebant in eMem redd cum 
Sole pofito in S, et poft ali- 
quod temporis fpatium reperi- 
antur in P et Q, et jungan- 
turSP, SQ, PQ^EftoCS 
= i, et arcus circularis CQ,^ 
five angulus CSQ^rrrjj de- 
notent praeterea P et Qjre- 
fpecTive" tempora periodica pla- p 
netarum P et Q_, eritque 
ang. QSC : ang. PSD::P 
: Q^, adeoque angulus QS P : ang. QSC : : P — QJ 

* P, unde ang. QSP = — s, pofito » = p _'A -« 

Vis attraftionis Solis ad diftantiam QJ5, et tempus 
quo corpus, e&dem vi uniformiter agente, impulfum 
acquirerc poflet earn velocitatem, qua planeta Qjn 
circulo C Q^revolvitur, turn ilia ipfa velocitas, ex- 
ponantur figillatim per unitatem j et fi, fumpto arcu 
CH=CS = i, CH exprimat tempus illud uni- 
tati aequale, arcus quilibet quam minimus Q,? ex- 
primet tempus quo uniformi ilia" velocitate defcribitur. 
Vol. LII. Q_q Unde, 
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Unde, cum velocitates viribus quibufvis conftantibus 
genitae lint ut ipfae vires et tempora, quibus hae velo- 
citates generantur, conjun&im j erit velocitas r pla- 
neta? Qm circulo CQ_revolventis ad incrementum vel 
decrementum velocitatis vi Z genitum (fcripto nempe 
Z pro vi planeta? P normaliter ad radium Q^ agente, 
prout eft in propofitione praecedente definita) quo tem- 
pore planeta Qjdefcribit arcum quam minimum Q^, 
ut vis attra&ionis Solis i dudta in tempus CH five r, 
ad vim Z dudtam in tempus defcriptionis arcus Q^ 
five in ipfum in arcum Q^ : adeoque incrementum 
vel decrementum velocitatis vi Z genitum, quo tem- 
pore defcribitur arcus Qq, exprimetur per Z X'Qs' 
five Z x s. __ 

Eft autem Z = \ in R — ~ x fin. -~& 

, S— V - 2 . T— W _ ? . ' , 

4- — - — fin. ^s -| ~ — fin. -2-s 4-, &c. et hac 

quantitate dudti in /, turn fumpta fluente, prodit ve- 
Jocitatis accceleratio five retardatio, quam voco U, 
genita quo tempore defcribitur a planeta Qjtrcus CQ, 

,. $in . r 7 T - ,i , S — V 
aequalis --5- in R — -% — — • x fin. verf. — s 4 

r c 2 . T — W . 3 V— X 

fin. verf. -~s A - — fin. verf. ^j4- — -; — 

fin. verf. ^s -\-, &c. five pofito h = R — 4 

. S-V T — W V-X . a TT f*» 

— x cof. —s cof. — s 

7. n 4. n 



in b — R— . — — — x cof. —s cof. 



W 3 V — X . 4 . 
COf. — S — . . - COf. —J — -, &C. 



Hoc 
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Hoc pa&o obtinetur variatio velocitatis in hypothefi 
quod revolvatur planeta Q^femper ad eamdem di- 
ftantiam a Sole, quod in praecedenti calculo fupponi 
poteft, cum tantillum varietur diftantia S Q^a&ione 
planeta? P. 

Hoc fa&o, ut inveftigetur va- 
riatio diftantias planeta? Q^a Sole, 
fingamus planetam defcripfifle, 
non arcum circularem CQ^, 
fed arcum curvae Cr (Fig. 3.) 
et reperiri in puncto r ubi ra- 
dius S Qjprodudus fecat cur- 
vam. 

Ducatur retta S t viciniffima 
ipfi S Q^occurrens circulo et Fig. 3. 
curva? q et t j turn centra S et 
radio Sr defcribatur arcus rp t 
fitque Sr = x. Si planeta Qjirgeretur fold vi ten- 
dente ad centrum S, defcriberet areas temporibus 
proportionales, atque aded, cum ipfius velocitas an- 
gularis in loco C fupponatur efle i, in loco r fbret 

aequaiis — } fed in iilo quem exhibet fchema fitu pla- 

netarum minuitur haec velocitas quantitate U fupra 

definita, unde velocitas angularis in loco r erit —— Uj 

et tempus, quo defcriberetur arcus Q# velocitate f, 
eft ad tempus quo defcribitur arcus rp velocitate 




— U, ut Q.? ad — - — > boc eft, ut i ad 



MS 



J- — U ~ — u 



unde, cum i exprimat ex jam di&is tempus de- 
icriptionis arctis Q^q velocitate 1, exprimet quan- 

Q q 2 titas 
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tkas — *— — tempus quo defcribitur arcus rp velocitate 
-L — U 



i 



— — XJ. His pofitis, quoniam planetas Q^receflus 

a centra vel ad idem accefius pendet ex differentia 
virium, centrifugae fcilicet et centripetae, quibus urge- 
tur in Q^_i fi haec differentia virium dicatur P, et v 
denotet velocitatem afcenftts vel defeenfus planetse 
Qjfecuiidum radium SQ^, per idem plane ratioci- 
nium, quod mox ufurpavimus in inveftigatione velo- 

citatis U, habebitur « = Px 



i-U 



Quoniam exhypothfcfi planeta Q_, fepofiti adione 
planetae P, defcriberet ctecttluto, vires (centripeta etr 
centrifuga) fibi invieem et unitati Forent asquales : 
exiftentts autem planeta* QJn r, ipfius attra&io in 

Solem eft ■£■,. ex qua auferenda eft vis ea qua juxta 

prapoj&tfcnem ptxce&entem diftrahkur a Sole, nimi- 

fftka 4-ift-A:4* B cof. ~s 4- C eof. — j 4-D cof. 2-s 

* ' n ' n ' » 

+ £ cof. i-x+, &c pofitis A = " — R, B = 
*R + ^_J_ S> C = ' it 'f- T , D = 

2 > fc == -— — " ■■ , efec, atque ha- 

rum virium differentia componk vim centripetal^ 

Vis autem centrifuga eft femper in ratione duplf- 
cafa area temporis momento defcriptas dire&e et tri- 
plicate diikntiae inverse ; unde fi hoc vis fuerit aequalis 
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I, ubi incepit planeta movere in C, erit aequalis 

x % x U' x -3 ss — X U< ubi movetur in r. 

# x 3 xx 

Differentia igitur inter vim centrifugam et centri- 
petam, qua urgetur planeta in r fupfa defignata 

oer P eft -i~ v — -. lil -1- 4- JL 

X A 4- B cof. -j 4- C cof. —j 4- D cof. 3~s 4-, &c, 

hincque habetur ^ =; i x U — — ===; 4- 4- 

x 1 ft 



xx U 

x 



p-xA 4- B cof. j s 4- C cof. -^-5 +, &c. 



— ,u 



Vires, quibus perturbatur motus planets Q^, cum 
exprimantur feriebus quorum termini ducuntur in 

finum vel cofinum anguli — s, vel anguli hujus mul* 

tiplicis, fingemus differentiam inter diftantias SQ^et 
Sr exprimi ferie fimili, ac propterea ponemus x =s 

1 — QJ. K cof. ~* 4- L cof. - s 4- M cof. JL* 

4- N cof. ~s, &c. exiftente Q^= K ^ t 4. M 

4- N 4-, &c. ut fit S r, five x = 1 , ubi planet® 
Q^et P incipiunt movere a lined conjundfcionis SCD; 
Quantitates autem afiumptae K, L, M, &c. funt exi- 

guas, ideoque erit -j = i 4- Q— - K cof. — * ■-— I* 

cof. ~ j — • M cof. — s -m N cof. — s — , &c. quam- 

proximeV 
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proxime. Subftituantur ergo in sequatione fupra tra- 

ditd valores quantitatum x } — , et U j et lumpta" flu- 

ente, reje&is iis terminis qui ducuntur in altiorern 
quam unam dimenfionem quantitatum <p, Q^, K, 

L, &c. prodit v = p -j A -*- Qj< t 



+ iy xR _^_I + f B -K X » X rm.|, 

+ ±rzi±±iiizi x • x ""• • ' 

+ ^Kl^ + fx"f =f Xgxfin .| I 

, ?Im V — X , i 1 N r 4 , » 

+ - 7 -X- lr - + Jx-— -X»xfin.fi+, &c. 

-}- Z, defignante Z quantitatern idoneam qua com- 
pleatur fluens. At, quoniam velocitas v fupponitur 
nulla evadere, non folum ubi s, five arcus C(X=z o, 
id eft, ubi planetae verfantur in prima* ilia conjun&ione, 
led etiam in omnibus aliis conjun&ionibus fubfequen- 

tibus, hoc eft, ubi eft angulus —s, feu PSQjsro, 

vel == r x i8o°, fcripto fcilicet r pro quovis ex 
numeris naturalibus i, 2, 3, 4, ccc. fiet.Z = 

— ? ~ A — Qj< s adeoque 



+ -yx- T - + — X— — T X * X fin. - s 

, ?J^ T — W . ? D M* - 3 

+ V * -7- + ~ x 7~ 7 x * * r « 
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Deinde, cum fit */>, five x ad r^, five xi, ut ve- 
locitas v qua defcribitur tp ad vetocitatem U 



xs 



qua defcribitur r/, erit x = -u x -> five, quia va- 

_L_U 



X 



lor velocitatis v componitur ex quantitatibus exiguis, 
xznvs quamproxime, et ~=v. Verum etiam 

zequatio aflumpta x = 1 — Q_4" ^ co ^ ~ s ~\~ *-* 
cof. -f 4- M cof. -2-j -K &c. dat ~ = — ■ K x — 
k-i-Lx- fin. -j — M x - 1 fin. -2- * — N 
x — fin. —s, &c 

n n 

Habitis igitur duobus velocitatis v valoribus, co- 
ram termini homologi ftatuantur aequales, atque 
inde obtinebuntur quantitates aflumptse, nempe 



9 n z , n 2(* 



7 : 



L=^jX f ^~— X^Sx'»+ 1 ~^Vx^ — 1-2T 



3 r " ~9 ___________ 

4* a ~ i& ' 

8_c. 
indeque manifefta fit harura quantitatum progrefiio : 
s atque. 
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atque hoc pa&o habetur femper diftantia x planetae 
Q^a Sole. 

Jam ut definiatur planetae Qjnotus verus qui de- 
fignatur per s, dicatur iv motus medius, five, quod 
perinde eft, tempus quo planeta defcripferit arcum 
quetnlibet C r ; atque ex demonftratis eft w = 

— i unde, fubftitutis valoribus quantitatum, x, 



X 



— , et U, et Tumpta" fluente, emergk 

_ . akhn , tr Qkn 7, n t 3 T 

ro = i-2Qj-Y XJ + 2sK — ~ xR -F~7 
X fin. —s 4- »-L ttt- X b — V X fin. —s 

n ' or n 



« 3 10 t 1 n 

4. B Ji_££. x v3x x fin. ±s +, &c. + Z 

denotante Z quantitatem idoneam ut compleatur 
fluens. Sed, quia motus verus medio sequalis evadere 
fupponitur in qualibet planetarum P et Q^conjundtione 

cum Sole, id eft, ubi angulus PS QJive — s asquatur, 

vel nihilo, vel angulo rx 180 , exhibente r quemvis 
ex numeris naturalibus 1, 2, 3, 4, &c. erit Z — : 

2 C^-_ I— 1 x s. Ponantur igitur F = — 2 n K -J- ~- 



-~ t 3 T ^ r • 0*« X n TT 

w__ mM i!^yt — W T — — .™J_?i£ 
= 3~-rT8?' x x "~ w ' x — ~T"T~ 3 2* J 

x 
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-J- V — X, &c. eritque motus verus, five s sss w 
4- F fin. -j 4- G x fin. -s 4- H X fin. ^i4-I 

• W * W ■ ft * 

xfin. — *4~, &c. vtl, quia parum admodum differt 

motus verus a motu medio ;=:w4-Fx fin. — w 

+ Gx fin. - w 4- Hx fin. -2. w 4- I x fin. 1» 4-, 
&c. Q^ E. I. 

COROLL. I. 

His ita generatim definitis, ut fpecialis eliciatur in 
motu cujufpiam planets inaequalitatum menfura, de~ 
terminandae funt quantitates aflumptae. 

Itaque planeta P defignet Terram, planeta Q^Ve- 
neremj et quoniam eft diftantia Terrae ad diftantiam 
Veneris a Sole ut 100000 ad 72333, haec erit ratio 
k ad 1, adeoque k = -W^ , kk 4- I = // = 

2.9 1 j 29, * = ^r =-0,94975 j atque hide- per me- 

thodum in Prop. I*, expofitam prodibunt 
R = 9.3925 V =11.1964 Y= 5.3380 
S = 16.6782 W = 8.8504 Z= 4.102 a 

T= 13.8877 X = 6.9045 &c. 

Turn, exiftente periodo Terras annua* dierum 
365.2565, et periodo Veneris dierum 224.701, eft 

ex jam di&is n = -7 — * ■ *'— * =2.co866$ 

365.2565 — 224.701 J * 

et cum gravitas in Solem fit juxta Newlonum ad gra- 

vitatem in Terram, pai ibue diftanttis, ut 1 ad-j-yyVrr* 

erit <p = T ^^ TTT . 

Vol. LI1. Rr Unde 
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Unde, reda&is In numeros formulis in hac propo- 
fitione dads, emergunt 

K = 0.0000103 N = — 0.0000065 
L = 0.0000444 O = — 0.0000024 
M = 0.0000377 O' = — o.ooooori, Sec. 

Atque ex his tandem deducuntur 
F = — 0.0000473 I = o.ooooioo 
G = — 0.0001078 I' = 0.0000033 
H = — 0.0000684 &c. 

Hinc ergo habentur valores coefficientium sequa- 
tionis j = ro4-Fxfin.-w4-Gx&.-w4-H' 

1 n v n ' 

xfin. — w -f-» &c ubi s denotat motum Veneris 

verum, w motura medium, et — 10 angulum PSQ, 

five differentiam longitudinum heliocentricarum Terrae 
et Veneris j vel, redudis quantitatibus F, G, H, &c. 
ad exprimendas more aftronomico circuli partes, fit 

s =s w — 9 // -76 x fin. —w — 22".24 x fin. — w 



n 



4- i4".i 1 X fin. — w 4- 2 // .o6 x fin. — w 4- o ".68 
X fin. — W -r-, &c. 

Ut exemplum apponam, efto angulus P S Q^five 
— w = 40 , ac prodibit j = w — - i5 // «5; motus 

igitur medius fuperat verum, eorumque differentia 
eft i 5 ". 5 . 

Computata hoc pafto differentia inter motum Ve- 
neris verum et medium refpedtu Solis, fequenti modo 
innotefcet quanta evadat cum e Terra* fpeclatur. Efto 

pscl 
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PSCL(Fig. 4.) angulus exhi- 
bens, ut prius, difFerentiam 
longitudinum planetarum P et 
Qjempore quovis dato, et in 
circulo RQ^exhibente porti- 
onem orbitae planetae Q^, fu- 
matur arcus Q^q aequalis dif- 
ferentiae motuum praedictae, et 
dudtis Sq, Py, centra P et ra- 
dio Vq defcribatur arcus qr fe- 
cans PQJn r, atque, ob par- 
vitatem arcuum Q^q, qr, erit 
Qq ..: qr :: rad. : fin. PQ^j 

deinde |f : ^- 
rad. fin. PQy 




p^- :: ang. QJ q : ang. QP^i adeoque 



Top" :: an S- Q^? 



ang. QP? = ang. QS? x 



Q? 



ang. 

fin 



PQ.f 



unde 
Datis 



PQ, ^ rad. 

igitur angulo PSQ^et diftantiis PS, QS, dabitur di- 
ftantia P Q, , et angulus P QJS, adeoque et angulus 
PQ^ : unde innotefcet angulus quaefitus QVp, hoc eft 
aequatio motus, prout apparet fpeftatori in centra Terras 
locato. Hincque, quamvis fit modica motus Veneris 
inasqualitas telluris a&ione genita, qualis tamen fit ut 
pateat, libet earn in fequenti tabula* oculis fubjicere. 

Hujus tabulae columna prima exhibet angulum QPS, 
five elongationem Veneris a Sole mediam j fecunda in- 
dicat correctionem hujus elongationis, a conjundtione 
Veneris inferiore ufque ad maximam ejus elongationem 
quae in orbe circulari eft 46 19/ $0" circiter. Tertia 
et quarta columna eodem modo exnibent elongationem 
Veneris, ejufque corredtionem, a tempore elongationis 
maxima; ufque ad conjundtionem fuperiorem. 

R r 2 Elonga- 
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Elongatio 
Ven. a Sole. 


Corre&ip. 


Elongatio 
Ven. a Sole. 


Correftio. 


o / // 


5 

IO 


// 







f if 

46 19 50 
46 

45 


it 



+ 2 -3 
5- 1 


20 

2 * 


a 

— 0.5 
0.8 


40 

35 
3° 


9-5 

1.8 


1© 

40 


i.5 

2.9 


*5 

20 

*5 


— 4-4 

9.3 

1 1.2 


46 

. ,* 6 J S JP, 1 


a-7 
J.7 




10 

5 



10.2 
6.0 

O 



Exempli gratis, fi Venus a conjundione inferiore 
digrefla motu fuo medio difeeflerit a Sole angulo elon- 
gationis 40°, erit vera Veneris elongatio 40 — 2". 9 
= 39" 59' 57".! : pariter, fi ulterius delata Venus 
pervenerit ad eamdem eiongationem 40 , erit tunc vera 
Veneris elongatio 40 o' 9 .5. Eaedem omnind funt 
correctiones et cum iifdem fignis adhibendae, ubi poft 
conjun&ionem fuperiorem eaedem eveniunt elonga- 



tiones. 



COXOLL. II. 



Ex praxedentibus etiam deducitur diftantia Veneris 

A Sole pro quolibet ejus cum Terra et Sole afpe&u,. 

5 * in 
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in hypothefi quod, feclufd Terras attra&ione, in or- 

bita circulari revolveret. Sic, fi angulus — s t feu 
PS QJit 90 , vel 270 , aequatio xs 1 *- Q 4- K. cof. — s 

4- L cof. — s 4> M cof. — i 4- N cof. -f-f> &c. fit 

at = 0.9999437 circiter * et fi fit PSQjr: 180 , fit 

x = 1.0000607. 

Unde, fi diftantia Veneris a Sole in con- 1 

• n- • r • ^ r i 0000000 

junctione infenore ponatur - - - J 

In quadraturis cum Terra* erit ipfius di-1 

ftantia - - - - j 9999437 

In conjunctione fuperiore erit - - 10000607 

Item innotefcit differentia inter tempus periodicum 
Veneris, quale nunc eft, et tempus illud periodicum, 
quale foret, fi unic& Solis attra&ione in orbe circulars 
moveretur. Siquidem, cum Venus poft difcefium 
fuum & conjunctione ad eamdem redierit, aequatio ge- 
neralis in propofitione tradita, quae exprimit relati- 
onem inter motum Veneris verum et medium, evadit 

w z=z 1 — 2Q_-} — ~r- Xs t five w = 1.0000066 X s 

circiter : unde tempus periodicum Veneris eft ad tem- 
pus illud alterum periodicum, ut 1.0000066 ad 1 j 
adeoque, fi nulla foret gravitatio Veneris in Terram, 
revolutionem fuam circa Solem minutis duobus horae 
primis citius perageret, 



Profo. 
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Propositio III. Problem a. 

In fyftemate duorum planetarum in orbitis circulari- 
bus circa Solem revojventium, motum nodorum 
orbitae planetse interioris, quatenus ex vi planets 
exterioris oritur, mveftigare. 

Per motum nodorum hie intelligendus eft motus 
interfe&ionis plani orbis phneta? interioris cum piano 
orbis planetae exterioris fpe&ato Ut immoto. Itaque 
eilo Sol in S (Fig. 5.) et centro S atque radio SQjle- 

j) N t?L 




fcribantur in fuperficie fphasrae duo circuli QN, PN, 
fefe interfecantes in N, quorum prior QN defignet 
fitum plani orbis planetae interioris Q^,, et pofterior 
PN fitum plani orbis planets exterioris, cujus locus 
fit in redd SP producla. Eodem centro S et radio 
SP defcribatur circulus PK, cujus planum fit piano 

SQN 
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S QN perpendiculare, fecetque circulum QN in K, 
ct in SK dcmittatur perpendiculum PH : turn dud^ 
QT parallel^ re&je SP et TB in planum SQN nor- 
mals, fi linea QT exhibeat vim qua trahitur planeta 
Qjn diredtione QT, feu SP, TB exhibebit vim qua 
diftrahitur perpendiculariter a. piano fua? orbitae j erit- 
que triang;ulum QTB fimile triangulo SPH, atque 
aded, TB : QT :: PH : SP :: fin. PK : i > deinde 
in triangulo fpha?rico re&angulo P K N habetutv 
i : fin. PN : : fin. PNK : fin. PK ; unde, conjun&is 
rationibus, et fcripto c pro finu anguli P N K ad ra- 
dium i, hoc eft, pro finu inclinationis orbis QN ad 
orbem PN, provenit TB = QT xa fin. PN. 
Simatur jam arcus quam minimus Q^ ad quern 
erigitur lineola perpendicularis qr, aequalis duplo fpatio 
quod planeta Q_percurrere pofiet impellente vi TB 
quo tempore in orbe fuo defcriberet arcum ilium Qj, 
et centro S defcriptus circulus r Q» fecans circulum 
FN in n exhibebit fitum orbis planetse Q^poft tem- 
pus illud, nodo N tranflato in n ; atque in QN de- 
mifio perpendiculo n m, et in S q perpendiculo Qj, 
erit angulus q Qr, five N Q« ad duplum angulum 
qQs, id eft, ad angulum QSj', ut vis TB ad gra- 
vitatem (nempe 1) planetse Q^in Solemj hoc eft, 

j — ryj^ : Q^ :: TB : i j in triangulo autem rectan- 

gulo Nz»», eft-N» : nm :: I : c j quare conjunctis his 

rationibus, prodit N « = ■ "' ~ . ^ ? | fed 

fupra invenimus TB = QTx^Xfin. PN, unde fit 
N» = QT X fin. PN x fin. QN x Q?. 

Efto SC linea conjun&ionis planetarum, fiatque, ut 
in propofitione praecedente, arcus CQj=i, Qq = s, 
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SQ = i j et, quia inclinatio orbis QN ad orbem PN 

exigua fupponitur, erit etiam hie ang. PSQj= — s 

quamproxime*} proindeque, pofito arcu C N = a t erit 

QN -s s 4/- a et PN == s *— — s -f- a quamproxime. 

Porro, cum lentiflime moveantur nodi, arcus C N 
fpectari potefl quad invariabilis per multarum planeta? 
Qj-evolutionum feriem, atque aded fluxio arcus QN 
cadem erit cum fluxione arcus QC. His pofitis, ha- 

bebitur fin. PN X fin. QN = 4 cof. ±s — 4 cof. 
2J — — s -\- za, eftque per propofitionem primam 
QJ = g_i = ^inR_i + Scof.i- J +T 

cof. — s 4- V cof. ~ s 4- W cof. — s -J-, &c. unde 

fubftitutis his valoribus in asquatione N« = QT 
X fin. PN X fin. QN X Qf, et fumpta fluente per 
methodum in Coroll. IV. lemmatis edo&am, pro- 
dibit fumma omnium "N », five motus nodi, quo 
tempore planeta QJi loco conjuncYionis C procedens 

in orbe fiio defcripferit arcum CQ, aequalis -—- in 



;--j J- R — _ __. 4- *— x fin. —s 4 ■ fin. —s 



_S . , ~ rTT __ ,. 1 , . S + V r 2 

a 

^ _ — fin, J. ^ j^ 5;r C> j|_ LJl i n z x fin. 2 « 

■n ' ""** , 1 -. r | S r 

— R'-'-rX ^ ' ; fin. zs J 4- za -»*--■ x-~ 

r 2»— I «' 2 2» 

s , '—J ■ ' T 

fin. 2J4-2tf — 7 X £TZT i&n-zs— -s + za — - 
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«* + £* + ^- T^rn;^" — £' + 2 * 

— — X — — ; — fin. a j -4-— i -4- 2rf, &c exiftente 

- * 3 i n 

Z = 2 « — i in R — -$ X i 4- 

« Q « _ Tl X 



%tl — ii* 2» — 2 + 2M 

v w 

+ 



2« — 3X2H+I 2» — '4X28 + 2 2B— 5X2B + 3 

•4-, &c. atque in his feriebus patet terminorum pro- 
greffio. Qi.E. I. 

C o roll. I. 

Hie liquet multas orirl in motu nodorum aequati- 
ones j fed quia minutae funt, et locum planetae QJere 
nihil mutant, idebfatis erit rationem habere motus 
nodorum medii et aequatioriis folius periodica ', qui fie 
ex praecedentibus deducuntur. Cum in planis . parum 
ad fe indinatis moveri fupponantur planetae P et Q, 
quoties. revertentur ad conjuriSfcionem, angulus PSQ, 

five -*■*, <qui metitur eorum diftantiam a fe invicem, 

cvadet = 3-60 vel = rx 360 , exiftente r numero 
integro: etquia, fumpto arcu quolibet A, eft femper 
fin. r X 360 -{- A == fin. A ; hinc, fi computatur 
motus nodi pro tempore conjun&ionum, expreflio 
ilia generalis et prolixa in propofitione tradita in hanc 



ft. s 



fimplicem abit j^ X jj — - #Z x fin. zs \-za- fin. za t 
iive pec Coroll. I. lemmatis 

jpX — f — 2 #Z X fin. i'X cof. j -\- ia. 

Vol.LII. Ss Hie 
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Hie eft igitur motus nodorum fa&us, quo tempore 
planeta? P et Qji conjun&ione prove&i poft quotlibet- 
cunque revolutiones ad conjundtionem quamvis aliam 
pervenerint, exhibente s arcum a planeta QJn fua or- 

bita interea defcriptum. Terminus — j X 2 n Z X fin. s 

X cof. s -}- 2 a indicat aequationem periodicam et fa- 

cillime computatur : ciimque haec aequatio modo fit 

<pk S 
additiva, modo fubtradiva, patet termino altera -,x-j 

exprimi generatim motum nodi medium. 

COROLL. II. 

Efto planeta P Terra, Q^Venus, et revolutionerrt 
Veneris ab una conjuncTrione inferiore cum Terra ad 
alteram vocemus, brevitatis gratia, revolutionem j5'#- 
odicam ; eritque poll: unam revolutionem fynodicam 

—j 3= 360 , proindeque s = »X 360 = 935 31'; 

hid igitur eft arcus defcriptus a Venere inter duas 
ejufdem generis conjunctiones. Hinc motus nodi 
medius tempore revolutionis unius fynodicae, qui juxta 

corollarium prascedens eft — j-s fit — ^- = 360 =s 

23 // .o87 ; atque hie motus imminutus in ratione tem- 
poris periodici Terra circa Solem ad revolutionem 
Veneris fynodicam, id eft, in ratione 1 ad n — 1 , 
evadit 14.". 44* motus fcilicet annuus nodorum Ve- 
neris regreffivus, qui fpatio centum annorum fit 

n a' a" 

24 4 ' 

iEquatio periodica ——- x fin. s x cof. s -J- 2 a ut 

adhuc fimplicior evadat, ponamus arcum a five CN 

perexiguum 

5 
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perexigaum eilb vel nullum, id e ft> fupponamus con- 
jundtionem Terrse et Veneris fieri proxime in nodo, 
quemadmodum contingit hoc anno 1761, eritque 

aequatio periodica — p — X fin. s x cof. s = - ■ /3 — 

X fin. 2s. Cum igitur fit Z =. 32.33 circiter, for- 

mula — r j j- fin. 2 j, qua? per corollanum pra> 

cedens exprimit generatim motum nodi in quali- 
bet ferie revolutionum fynodicarum confedtum, fit 
0.000006855 x s ~~ H"- 2 * fin. 2S. iEquatio igitur 
periodica 14 ' .2 x fin. 2s, quam generalem voco, eft 
lit finus dupli arcus a Venere defcripti in data 1 ferie re- 
volutionum fynodicarum, nee ultra 14'' ' .2 afcendit. 
Jam, fi pro s fubfldtuatur 935 31', erit fin. 2 s = 
fin. 71° 2', et regredientur nodi, in prima revolutione 
fynodicS poft conjun&ionem fadtara in nodo, per ar- 
cum 23" — 14".2 X fin. yi° 2' — iq" : et, fi r de- 
notet numerum quemcumque revolutionum fynodi- 
carum, motus nodi, peradtis illis revolutionibus, erit 
r x 23 ' — i4".a x fin. r X 71° 2' j pariterque, per- 
adtis revolutionibus quarum numerus eft r — 1, idem 

motus erit r -— 1 X 23" — 14". 2 X fin, r — 1 
X 71 2 f ; posterior motus ex priore auferatur, et re- 

manebit 23'' - i4".2 x fin. r x yf 2 '-&n.r—iy.yi°2 r 
:= 23" — 14".2 x 2 fin. 35 3i'x cof. r x 71° 2' ~- 35 31' 

= 23" — i& f .$ X cof. 2r — ix 35 31' pro motu 
nodi fadto, tempore illius revolutionis fynodicae, cujus 
locum in ferie revolutionum indicat numerus r. 
Exempli gratia 1 , fi defideretur motus nodi tempore 
revolutionis quartse fynodicae poft conjundtionem 
fadtam in nodo, erit r = 4, et regrefius nodi erit 

5 s z " 2.$" 



■ytt 



ope 
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23" — i6 // -5 x cof. 7 x 35 31 =■ 29". Sic 

hujus formulae 23" — \b" .$ x cof. 2r — 1 X 35 31' 
Tacile computatur fequens tabula, qua3 exhibet re- 
grellum nodi Veneris in piano eclipticae, pro duo- 
decim figillatim revolutionibus fynodicis quae proximo, 
fequuntur conjunctionem Terras et Veneris fadam in 
nodo vel proxime ad nodum. 



In revol. 
Ven. fynod. 


Regrelfus 
nodi Ven. 


In revol. 
Ven. fynod. 


Regreflus 
nodi Ven. 


2\ 

3 a - 


// 

10 
28 

39 


8'. 
9*. 


// 
26 
39 

3° 


4 a - 

r- 

6\ 


29 
10 

9 


10?. 

I2\ 


n 
8 

2 5 



Qui motus poteft, cum libuerit, ad annos communes 
reduci. 

Denique patet aequationem periodicam, nempe 

i6".5 x cof. 2r— 1 X35° 31 ', quam fpecialem ap- 
pello, ubi maxima eft, evadere i6"JL; ac proinde re- 
greffum nodi in una 1 revolutione fynodica nufquam 
fuperare 39'%, nee minorem effe6% 
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Propositio IV. Problem a. 

lifdem pofitis, variationem inclinationis orbis planetae 
interioris ad planum orbis planeta? exterioris deter* 
minare. 

Efto NQV (Fig. 5.) quadrans circuit, cui erigatur 
perpendicularis Vt occurrens arcui n Qr produ&o in 
/, eritque Vt menfura variationis inclinationis orbis 
NQV facias quo tempore nodus N transfertur in n. 
Eft autem Vt : nm: : : fin. QV five cof. QN : fin. QN, 
atque nm : N» :: c : 1, c denotante fi'num inclina- 
tionis orbis QN ad orbem PN, adeoque Vt : N« :: c 

XCof.QN:fin,QN; uadcV* =N»x ' fi^QN^ 

five> quia per propofitionem fuperiorem habetur N« 
= QJxin. PNxfin. QNxQ?, Vt— cy.QT 
X fin. PN x cof, QN xQf Hinc, cum fit fin. PN 

X cof. QN = I fin. zs — —j -j- 2a — i- fin. —j, 

fumpta fluente prodit variatio inclinationis, quo tem- 
pore planeta QJi loco eonjunctionis C movetur per ar- 

cum CQ, aequalis — -—■ -in R — -^ — — xfin. verf, 

1 , S — V r .2 , T — W c . 3 

__j jl fin. V erf. —s -4 z «n. verf. — s 

" "it 



jj — fi n , verf. — s -\- t &c. -|- * e * in — Z 



Xfin. verf. 2tf+R — 77X fin. verf. zs — s±-za. 

4- - X — fin. verfi zs 4- za 4- - x- r fin. verf. 

' 2 2» ' ' 2 2»— a 



2J 
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2S— — s 4- za 4- — x — rrfin. vei '£ 2*4- — s A- za 
jl — 5/— 1 — fin. verf. 2J — -j4-2<3 4- *" 

' 2 2» — 3 a ' i 



2,» •? » ' '2 2 K + 2 



2 VI 

fin. verf. zs Ar — s Ar za Ar~X 2 „_r fin, verf. 
2j--- ljJ-20 A x — r* fin. verf. zs A- -s 4- 2tf 

M • '2 2«+3 ' « ■ 

j — x — - — fin. verf. z s-— -s 4- z a, &c. 

~ 2 2« — 5 » ' ' 

Exiftente hie eodena valore quantitatis Z ac in propo- 
iitione prascedente. Q^ E. I. 

GOEOLL, 

Si computetur variatio inclinationis pro tempore 
conjun&ionum, facile obtinebitur j haec enim per 

formulam in propofitione traditam evadit - — -j- x Z 



X fin. verf. zs Ar za—~ fin. verf. z a quae item, fi 
prima conjun&ionum, & qua fumitur motus exordium, 

ftatuatur in nodo, fit ^—f X Z X fin. verf. zs. 

Hoc eft igitur decrementum inclinationis orbis pla- 
netae QJadtum in qualibet ferie revolutionum ad con- 
jun&ionem, defignante s arcum interea a planeta circa 
Solem defcriptum. Conferatur hsec inclinationis va- 
tiatio cum aequatione nodi periodica eodem tempore 
genital, prout in propofitione fuperiore definitur, et pa- 
tebit priorem efie ad pofteriorem ut c% fin. verf. z s ad 
fin. zs. 

Ut ad orbem Veneris haec transferantur, quem fi in- 
clinari ad orbem Terras fupponatur angulo 3 23' 20", 

erit 
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erit ■£—■ x Zx fin. verf. 2* = o".84 x' fin. verf. zs, 

Unde palam fit: i°. in quacumque ferie revolu- 
tionum fynodicarum, poft conjunctionein fac"tam in 
nodo, decrementum inclinationis orbitae Veneris ad 
eclipticam non fuperare 2 x o".84 = i'^B, quod e 
Terra fpeftatum evadit 4"-4 : 2 . cum, peractd una re- 
volutionefynodica,fit fin. verf. 2 s=s fin verf. 7i°2 / ,incli- 
nationis decrementum pro qualibet ferie revolutionum. 
fynodicarum quarum numerus eft r, effe ©".84 X fin. 
verf. ry.yi° 2', et pro ferie revolutionum quarum 

numerus eft r — 1, effe o".84 x fin. verf. r — 1 
X 71° 2'} unde horum decrementorum differentia 

o /; .84 x fin. verf. r x Ji° 2' — fin. verf. r— . 1 x 71 ° 2 

= o".84X2 fin. 35 3i'xfln. 2r — 1 X35°3i / =■ 

o f/ .g$ xfin. 2r — 1x35° 31', exprimit variationem 
inclinationis genitam tempore revolutionis fynodic® 
illius, cujus locum in ferie revolutionum denotat nu- 
merus r : atque haec variatio, ut patet, nufquam ex- 
cedit o".98 e Sole confpecta, quae fpecTrafori in centro 
Terra? collocato fub angulo z'% apparebit. Cum igi- 
tur tantilla fit orbita? Veneris inclinationis variatio, non 
videtur opera? pretium de ea ulterius exquirere. 

Demonftratis, qua? ad perturbatbnem motus pla- 
neta? interioris fpe&ant, fupereft ut, quibus perturba- 
tionibus afficiatur motus planeta? extefioris, viciflim 
expendamus. 



PROFO- 
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Propositio V. Problem a. 

In fyftemate duorum planetarum circa Solem in or- 
bibus pene circularibus revolventium, determinare 
vim planetae interioris ad perturbandum motum ex- 
terioris. 

Simili ratiocinio ei, quod in propofitione prima 
ufurpavimus, etiam hoc problema folvitur. Itaque 
poM unitate pro diftantia planetae. P i Sole, ubi ambo 
planetae P et Qjxinjunguntur cum Sole, (Fig- I.) fiat 
SP = x, SO^= k, PQj= z. Sit i ad p 'ut gra- 
vitatio planetae P in Solem in diftantia 1 i ad ejufdem 
planetae P gravitationem in planetam CL m eddem 

diftantia 1 , eritque <-? gravitas planetae P in planetam 

QJn diftantia 1 PQ^ Product, fi opus eft, PQ_ 

ad O ut fit PO = £, et dudta" 01 parallel reels QS 

occurrente PS produ&ae in I, refolvatur vis PO in 
vires PI et 01, eritque propter iimilia triangula PQS, 

POI, vis 01 = — p^- = -%r» atque vis PI = 

P Q = -^r five vis PI = ^ quamproxime. Vis 

O.I impellit planetam P in direcTione parallel^ re&ae 

SQ, et in eundem fenfum urgetur Sol vi -p- qua 

gravitat in planetam Q£ exceflu igitur folo vis prioris 

fupra pofteriorem, nempe ~ — .1, cenfendus eft 

argeri planeta P in diredtione parallel^ rettae SO^. 

Porro 
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Porro vis ^7 — ir ea pars, qua? agit perpendiculariter 

ad radium PS, eft ~ — ^X fin. PSQ, atque altera 
pars, quae amovet planetam P a Sole fecundum PS, eft 
|r — |x cof. P S Q^ Auferatur hasc pofterior vis 

ex vi PI, et rnanebit vis 4 ■+• Jr — ~ 3 X cof. PSQ, 

qua planeta P urgetur verfus Solem. 

EftoDCS (Fig. 2.)lineaconjun&ionisplanetarum, 
et arcus DP, five angulus DSP vocetur s t denotenfc- 
que P et Qjefpe&ivS tempora periodica planetarurn 

P et Q, eritque, pofito n = p _j*Q -, ang. PSQj== 

—s. Turn, fi fiat f = i 4- kk, et b = -r, erit uti 

n * * 

in Prop. I. expofuimus, z"=?*x i — 3 cof.-*, atque 

4= 7 X R + S cof. J j +T cof. \i\ V x cof. h+ t &c. 

J ,N ., . / 2PSxSO ,. . 

et quemadmodum vox erat b = ==^— -^, hie item 

„ , 2PS xSQ , , 

eft b = p==£ — ==p, adeoque valores quantitatum af- 

fumptarum R, S, T, &c. iidem htc funt ac inpro- 
pofitione prima\ 

Unde vis ~ — ^x fin. PSQ, qua follicitatur pla- 
neta P in dire&ione ad radium PS perpendicular!, fie 
expnmetur -—• m R — -^ x fin. — s A — 

Vol. LII. Tt fin. 
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2 T — W r 3 , V— X r 4 , e 

fin. v J +' ' " 2 ' fin - t * H — ~ fin - » J+ > &c * 

111- - -I 

Et vis 4 -f |r "*" ? x eof * P S Qs.' <l ua ur g etur 
planeta P in Solem fecundum radium PS, net 

£inR-£-iR+£-£-S X cof.^ 

» 
cof. — j -]-, &c. Q^ E. I. 



COl. —s — " COi. ■*-: 

2 a 2 a 

iV + iX — 2W 



Propositi© VI. Problem a. 

In«qualitates motus planets exterioris ex vkibus prse- 
didtis ortas inveftigare. 

Per analyfim in propofitione fecunda inftitutam vis 
ad radium PS perpendicularis generabit accelerati- 
©nem, vel retardationcm velocitatis, dum arcus qui- 

libet DP defcribitur a planeta P, asqualem — -j-~> 

- j % y x s — V . 2 
in b — R — -rt— • — x col. —s — cof. —s 

P 2 n 4 a 

_ — 1Z — co f, ±s — -~ — cof. — s — , &c. = U 

6 a 8 n 

exiftente h = R — -rr — {- — — 7 — - 

P 2 ' 4 * 6 

j v-x , . 

-I — g — h &c. 

Deinde fi fcribatur p pro vi ilia* planetse Q^ qua 

urgetur planeta P in Solem, prout in propofitione 

praecedente definita eft, et v pro velocitate afeenfus 

vel defcenfus planetas P fecundum radium PS, et jam 

5 fupponatur 
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fupponatur SP = x = i — Q_4- K cof. -^s ^-L 

cof. — s 4- M cof. ~s 4- N cof. -j4-» &c- exi- 

ftente Q== K 4- L 4. M 4- N -f-, &c. erit J 4-^ 

vis centripeta planet* P, et — X -— ■ 4" ^ 
ejufdem vis centrifuga, atque inde habebitur v z=. 

1 1 . I I TT #* 






Turn reftitutis valoribus quantitatura IT, j&, ar, ct 
profequendo calculum prout in Prop. II. pofitis 
A v , a*i»* ' '" * 3 T f » TI ? c , kT 



C = Mx~+^xT3w-|Jx/&T+iW-.2V 

&c. ^ _^ 

prodibit v= 7 xR ? Qj< * 

4- A x fin, -;4-Bx fin. -* 4- C x fin. 3 * 4- D 

X fin. -j 4~> &£• 4" ^' €t fada hypothefi quod fit 

v =s o ubi angulus PSQ_=£ d* vel rx 180 , expri- 
mente r unum ex numeris naturalibus i, 2, 3, 4, 

&c. ent Z = --jtxR^- p— — Qj< s > 

Tt 2 ac 
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ac proinde v — : A x fin. — s -\- B x fin. — s -\- C 

xfm.fs-\-Dx-s-\-, &c. 

Turn, quia vis centripcta hie excederc fupponitur 
vim centrifugam, cum contrarium fuppofitum fuerit 

in propofitione fecundi, habetur — x = vx — 



+ U 



X 



five — x — vs proxime, et— »* = u = Kx- fin. 

-j-4-Lx-fin. -i4-Mx-fin. -j 4-Nx — fin.— .« 
■f, &c. 

Unde facia collatione terminorum hujus valotis 
velocitatis «u cum terminis homologis valoris fupra 
inventi, emergent 



2f 



+ ' 
■9' 



L=-^3X^-^K^Sx«— i-^Vx»+ 1+2T 



* 



&c. 
atque ha patet hujufmodi quantitatum progrefiio. 
Innotefcet lgitur x, feu diftantia planetae P a Sole in 
quovis ejus cum planeta Qjifpedhi. 

Ut obtineatur planeta; P motus verus s, defignet 10 



xs 



motum medium, et cum fit w = , fubfii- 

i- + u 

X 

tuantur 
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:uantur valores quantitatum x, U, et fumpt& fluentc, 
pofitis 

_, Qkn* _, t 3 



<t>in* _, t 3 T 



i = T + gxvrx 

&c. 



proveniet w = i — 2Q^-^-r- X s -f- F x fin. -s 
4- G x fin. —J 4" H x fin. —s 4- I x fin. —s 4*, 

&c 4- z. 

Etfadta hypothefi quod motus verus coincidat cum 
medio ubi eft — s y feu angulus P-SQj==-o,--vel =rr 
X 180 , exhibente r quemvis ex numeris i, 2, 3, 

(h k h ft 

4, &c. erit Z = 2Q^-Jr ^W~ **> acproinde, fcriptis 

~io, -w, &c. pro ,-s, v Sy &c. quiaparam.admodum 

differt motus verus a medio, habetur motus verus, five 

s =,11). — Fxfin. -w — Gxfin. - w — Hxfin. -w 
« n n 

— Ixfin.-J-w— , &c. Q^.E. I. 

Co ROLL. I. 

Defignet jam planeta P Terram, QJVenerem, et 
quia pofuimus efle diftantiam mediocrem Terrae a 

Sole 
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Sole ad dtftantiam mediocrem Veneris a Sole ut t ad 
k, erit hie k =: 0.72333, atque t = ^ 1 -\- kk =3 

1. 2341 82. Item eft « ==—=—- =3= -r — ~Z£I 

JT r — Q^ 365.2565 — 224.701 

= 1.59866. Quantitates b t R, S, T, &c. eofdem hie 
retinent valores quos habebaht in Coroll. I. Prop. II. 
Verum, ut motuum Terreftrium accurata inftitueretur 
computatio, dignofcere necefle eflet effe&us aliquos 
ab a&ione Veneris provenientes, ex quibus derivare 
liceret vim attradivam iftius planetse, fed quia fpe- 
ciales hujufmodi effedtus nulli, quantum noverimus, 
obfervationibus aftronomicis explorati habentur, prop- 
terea vim Veneris nunc conjedtura definiemus, ut 
inde inaequalitates in motu Telluris computatas, atque 
cum obfervationibus aftronomicis collatae infervire poft- 
hac poffint ad eamdem vim certius determinandam. 
Itaque fupponemus gravitatem in Solem efle ad gra* 
vitatem in Venerem, paribus diftantiis, ut 400000 ad 
1, hoc eft, effe <p = T ^ 5 .i 5 ^^.. Qui tamen valor vis 
<p ft major vel minor poftea deprehenfus fuerit, in 
eadem ratione fequentes omnes determinationes au~ 
gendae funt, vel minuendae, adeoque ad juftam men- 
furam facillim£ reducentur. Erunt igitur 

K =2 «— 0.00000575 N ■= 0.00000090 
L = 0.00001643 O = 0.00000039 

M =£ O.OOOOO259 Cy =3 0.00000022, &C 

Indeque colliguntur 

F =~ — 0.00002459 I == 0.00000105 

G = 0.00002795 I' = 0.00000042 
H = 0.00000345 &c. 

atque redu&is quantitatibus F, G> H, &c* in partes 

cireulij 
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circuli, tandem habetur s = 10 -\- 5^.07 x fin. —w 

— $".j6 x fin. —w — o".y i x fin. 2-w — o".22 

X fin — w — , &c. ubi s denotat motum Terrae verum. 

w motum medium, et — 10 angulum PSQ, five dif- 

ferentiam longitudinum heliocentricarum Terra; et 
Veneris. 

Inde computatur fequens tabula exhibens aeqna- 
tionem motus Sol is pro varid diftantid Veneris at Terra 
quam metitur angulus PSQ, five pro varid differentia 
longitudinum heliocentricarum Terra? et Veneris quam 
metitur arcus circuli maximi inter Terram et Venerem 
interjecTrus et fecundum ferkm fignorura & loco Terrae 
computatus. 



DifF. 
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Diff. long. hel. 
Terrae et Veil. 


jfEquatio 
motusSolis. 


DifiF. long. he!. 
Terrae et Ven. 


JEquai'10 
niotusSolis. 


c 

Sig. o. o 

' 10 

20 

3° 


11 

■ — 

1.6 

2.8 

3-4 




Sig. VI, 
10 
20 

3° 


11 

O 

2.6 
5.0 

7.0 


Sig. I. 10 

20 

30 


3-i 
2.1 

0.4 


Sig. VII. 10 
20 

3° 


8.4 
9.1 
92 


Sig. II. 10 
20 
3° 


+ 1.6 

3-8 
5.8 


Sig. VIII. 10 
20 

3° 


£.6 

7-5 
5.8 


Sig. III. 10 

20 

3° 


7-5 
86 

9.2 


Sig. IX. 10 
20 

30 


3-8 
1.6 

+ °-4 


Sig. IV. 10 
20 

3° 


9.1 
8.4 
7-° 


Sig. X. 10 
20 
30 


2.1 

3- 1 
3-4 


Sig. V. 10 
20 

30 


5-° 
2.6 

0. 


Sig. XI. 10 
20 

3° 


2.8 
0.6 





Co roll? 
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COROLL. II. 

Si tellus gravitate fu& in Solem in circulo revolvi 
pofie fupponatur, adveniente Veneris actione variari 
debere diftantiam ejus a Sole patet ex hac propofi- 

tione. Efto angulus —s, feu PSQ390 , vel 270 , at- 
que aequatio generalis x = 1 — Q 4- K cof. — s -\- h 

cof. — s 4- M cof. -;4-, &e. in hane abit x ==: 

0.9999693 j et fi fit PSQ= 180 , fit x = 1.0000053. 

Unde fi diftantia Terrae a Sole, ubi ver-~| 

fatur in conjunctione cum Venere, j»i 0000000 
ponatur -------- -J 

In quadraturis cum Venere erit ipfius di-7 qqqq a q7 

Atque in oppofitione - - - - - - 10000053 

Propositio VII. Problem a. 

In fyftemate duorum planetarum in circulis circa 
Solem revolventium, motum nodorum orbis pla- 
n«tae exterioris in piano orbis planets interioris in- 
veftigare. 

Efto P locus planetae exterioris (Fig. 5.) in orbe 
fuo PN, SQ^redta conjungens Solem et planetam in- 
teriorem, et dicaturc finus inclinationis duorum or- 
bium ad fe invicem ad radium 1, atque per propofi- 

tionem quintam eft -v — -^ v is qua planeta P amo- 

vetur ab orbe fub fecundum dire&ionem parallelam 

rettae S Q, hujufque vis ea pars quae perpendiculariter 

Vol. LII. U u agit 
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agit in planum orbis P N, per fimile ratlocinium quo 
ufi fumus in Prop. III. prodit aequalis c x fin. QN 

X-j-— tt> et motus interfeclionis plani orbis PN 

cum piano orbis QN fit ^ — £ x fin. PN x fin. QN 

X S P^ quo tempore planeta P defcribit in orbe fuo 
arcum quam minimum Yp. 

Deinde fi defignaverit D locum planetse P ubi ver- 
fatur in conjunctione cum planeta interiore, et ponan- 
tur DP = s, Pp = s, DN = a, erit PN = *4> a y 

QN = s -| — -s -J- a quamproxime, atque fin, PN 

X fin. QN =5.4. cof. —s — 4. cofc z$-\-—$-\-2a. 

Unde, calculum profequendo uti in propofitione 
tertiS, motus nodorum fadtus, quo tempore planeta 
P a loco conjunctionis D difcedens defcripferit in 
orbe fuo arcum quemlrbet D P, exprimetur per 

akn. S . ~ t* . T r 1 . S+V - 2 
SL^n-r+R — F + T xfin. T * + - T -fin. T * 

.L. — _. fin. —j 4- ~ fin. — s 4-, &c. 

4-rrn-m Zxfin. 2# — R—73 x — —fin- 2* + -.r4-2£ 
• 2r P a»+i » 

— „X^-fin. 2J+2tf--x— *— fin. 2J + — j4-2* 

2 a« * 2 2H + 2 • » » 

T 1 r i " T 1 - 

— — X fin. 2S s +2rf— x — — fin. 

2 2/1 — 1 H 2 ~ 2»+3 



2 > + f s + 2 * — T*£r=-£ fm * 2J ~ I* + 2 * 
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V t - ,4 W ' r 

■ — X '- r — fin. 2J + — J 4- 20 — -r*" lltU 



2" 



2.r — I s 4-za x r-r— fin. 2* 4- z s + 2<7 » &c * 

p" i S 

exiftente Z = z« 4- i in R — -x===t:-^ ===== 

T V W 

2« — I X2« + 3 2» 2X1K + 4 2» 3X2H + 5 

4-, &c. In quibus feriebus manifefta eft terminorum 
progreffio. QJE, L 

COROLL 

Hinc in conjun&ionibus expreflio motus nodi evadit 
-rX-J- »Z x fin. 25 4- 2« — fin, za. Hic- 

.2/2 * 

que eft motus nodi fa&us quo tempore planeta? P 
et Q3 conjundione procedentes ad conjunftionem 
quamvis aliam pervenerint, exhibente s arcum a pla- 
neta P in fu4 orbita" interest defcriptum. Terminias 

ok S 

~ X— s exprimit motum nodi medium, et terminus 

alter — 4- Z X fin. zs -\- za — fin. za indicat aequa- 

tionem periodicam genemlem j vel etiam, fi conjun&fo 
ilia a qua defunaitur eomputationis initium, fieri iup- 
ponatur in nodo, vel prope ad nodurn, aequatio pe- 
riodica generaiis fit ——• Z X fin z s. 

Defignet jam planeta P Terram, Q_Venerem, 
eritque poft unam revolutionem fynodicam, id eft, 

poft revolutionem Veneris ad Terram, —s ■= 360°, 

Uu 2 proindeque 
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proindeque s = n X 360 = 575 3 r'. Quare mct- 
tus nodi medius huic temporis fpatlo congruens. fit 

e> kn 

— j S X 360 , qui imminutus in ratione revolutionis 

Terra; circa Solem ad ejufdem revoiutionem ad Ve- 

nerem, hoc eft, in ratione 1 ad n> evadit -3 S x 360 

= 5".2o, motus fcilicet nodi medius annuus quo re- 
greditur interfe&io planorum orbium Terrae ac Vene- 
ris j atque hie motus fpatio centum annorum fit 
8' 40". 

In computo asquationis periodica genera/is —pr'Z 

X fin. 2s, advertendum eft omnes terminos, ex qui- 
bus componitur valor quantitatis Z, eoldem hie efle 

ac in Prop. III. praeter terminum primum R — y 

I x — r~ qui °b diverfum valorem quantitatum / et & 
diverfus eft. Hie igitur provenit Z = 31.59, ad- 
eoque -—r Z x fin. 2 s = 5" x fin. 2 * } unde patet 
aequationem hanc nunquam fuperare 5". Motus 

r- in- ., ,.,.„., . ... . 

igitur nodi verus, nimirum ~j x — s — »Z x fin. 2 s, 

peracH una 1 revolutione fynodica poft conjun&ionem 
fadtam in nodo, evadit 8 '.3 — 5" x fin. 71 . 2', quia 
tunc eft fin. 2 s = fin. 2 x 575 . 31' = fin. 71 . 2' j 
et per ratiocinium fimile ei, quod in Coroll. II. 
Prop. III. ufurpatum eft, conftabit S".^ — 5".8 

X cof. 2r — 1 X 35°. 31' exprimere regreflum nodi 

factum tempore illius revolutionis iynodicae, cujus lo- 

5 cum 
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cum in ferie revolutionum indicat nornerus r. Hinc 
computatur tabula fequens qua? exhibet regreffum 
nodi orbitae Terreftris in piano orbis Veneris pro duo- 
decim figillatim revolutionibus fynodicis quas proxime 
fequuntur conjun&ionem Terrae et Veneris faelam in 
nodo , vel proxime ad nodum. 



In revol. 
fynod. 


Regreffus 
nodi Ter. 


In revol. 
fynod. 


Regreffus 
nodi Ter. 


I 

2 

3 


// 

4 
16 

14 


7 
8 

9 


// 

9 
H 
ii 


4 

5 
6 


IO 

4 
3 


IO 

II 

12 


4 
3 
9 



Patet autem jequationem periodicam fpecialem, 

nempe 5". 8 x cof. Zr — 1 x 35 . 3 i', ubi maxima 
eft, evadere 5' '.8, et regreffum nodi in quavis revo- 
lutione Terra? ad Venerem non affurgere ultra 14", 
nee minui citra z'l.. 



Propositio VIII. Problema. 

Iifdem pofitis, variationem inclinationis orbis planetse 
exterioris ad planum orbis planetas interioris deter- 
minare, 

Defignet I variationem inclinationis fa<5tam quo 
tempore planeta P defcribit arcum quam minimum 

1>> 
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Tp, et N motum nodi eodem tempore confedtum, 
ac per ratiocinium omnino fimiie ei quod adhibttum 

eft: in propofitione quarta" habetur I = N x fin p^ • 

fed per propofitionem praecedentem eft N = — — ->»- 



X fin. PN x fin. QN x P/> adeoque fit I = ~ — ^ 

XfXcof.PNxfin.QNxP^. 
Unde, cum hlc fit P N = s + a, QN = 

s -) s -\- a, proindeque cof. PN X fin. QN = 

4. fin. —s -J- 4. fin. 2s -j- ~ s 4" 2a > fumpta fluente 

prodit variatio inclinationis genita, quo tempore pla- 
neta defcripferit in orbe fuo arcum quemlibet DP a 

loco conjunclionis D, aequalis — -r- in R — -rj — -r 

X fin. verf. —s A fin. verf. —s A z — fin. 

« ' 4 « I 6 

verf, — .f -4 ~ — fin. verf. — s 4-, &c. 4- ^— in 

— Z x fin. verf. 2 a 4- R — -r? x ; — fin. verf. 

■ k 2 n -j- i 
S i ^ „ : . S 



2J 4- — s 4- 2df4 X — fin. verf. 2s 4- 2a 4- — 

f X — — — fin. verf. is A s A- 2 a 4- — • x ■ ' ■' " ■• 

1 2 H + 2 •» ' ' 2 2 n — I 

fin. verf. 2s — ~s A- za A X rz fin. verf, 

n ' ■ 2 2 » + 3 

MA r \sA r za +- X~^ fin. verf. zs — \sArza 
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j x — —. f in . verf. zs 4- — s A- za, tec. Eum- 

dem hie habet valorem quantitas Z ac in propofitione 
praecedente. Q^_E» I, 

Co RO L L. 

Ubl angulus PSQjeft nullus, vel multiplex anguli 
360 , id eft, ubi planet® verfantur in conjundtione, 

C/ c k ft _ .mi 

variatio inclinationis genita generatlm eft — — — Z 



X fin. verf. zs -J- za — fin. verf. za qua?, fi ponatur 
arcus DN = a = o, fit — ~Z x fin. verf. zs. 

Atque hoc eft decrementum inclinationis orbis 
planeta? P ad orbem planetae QJadtum in qualibet 
ferie revolutionum ad conjundttonem, initio fumpto 
a conjundtione fadia in nodo, vel prope ad nodum, et 
defignante s arcum interea a planed P in orbe fuo 
defcriptum. 

Si inde computetur decrementum inclinationis orbis 
Terreftris fupra planum orbitae Veneris fadtum poft 
quotcumque revolutiones Veneris ad Terram, fiet 

-^j-Z x fin. verf. 2s =. 0".$ x fin. verf. zs, adeoque 

hoc decrementum, ubi maximum evadit, non fuperat 
o".6, ac proinde in omni cafu negligi poteft. 



LIU. An 



